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n MAILING DA TB of Ms communiC9^on app ars on tim cover sheet with the comsp nd nee address-- 

All Claims being aBowable. PROSECUTION ON THE MERITS IS {OR REMAINS) CLOSED tn this application. If not included 
h rewfth (or previously mailed), a Notice of Atlowance (PTOL-85) or other appropriate commumcation will be mailed in due course. THIS 
fiOTICE OF ALLOWABILITY ($ NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the appticant. See 37 CFR 1,313 and MPEP 1308, 

1 . 13 This communication is responsive to the response fiied 10/20/03 

2. Th allowed daim(s) is/are 7-70. 12. 13. and 15-43 mnal claims 1-41) . 

3. S Th drawings fiied on 16 August 2000 are accepted by the Examiner. 

4. Q Acknowledgment Is made of a claim for foreign priority under 35 U^S.C. § 1 19(a)*(d) or (f). 

a) □ All b) □ Some* c) □ None of the; 

1. □ Certified copies o? the prionly documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3- D Copies of the certified copies of the priority documents have been received in this national stage apptication fmm the 
Internationa! Bureau (PCT Rule 17.2(a)). 
• Certified copies not received: . 

5. S Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(©) (to a provisional application). 

(a) D The translation of the foreign language provisional application has been received. 

6. Q Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 1 21 . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements noted 
below. Fatture to timely comply wilt result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE, 

7. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason{8) why the oath or declaratton is deficient. 

8. □ CORRECTED DRAWINGS must be submitted. 

(a) □ including dianges required by the Notice of Draflsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No. . 

(b) D including changes required by the proposed drawing correction filed , which has been approved by the Examiner. 

(c) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of Paper No. . 

Identifying indicia such as th« application numbar (sea 37 CFR 1.84(c)) should be written on the drawings In the front (not the back) of 
each shaat. 

9. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIA, must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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Art Unit: 1637 

1 . A request for continued examination under 37 CFR 1.114 was filed in this 
application after appeal to the Board of Patent Appeals and Interferences, but prior to a 
decision on the appeal. Since this application is eligible for continued examination 
under 37 CFR 1,1 14 and the fee set forth in 37 CFR 1 .17(e) has been timely paid, the 
appeal has been withdrawn pursuant to 37 CFR 1 .1 14 and prosecution in this 
application has been reopened pursuant to 37 CFR 1.114. Applicanfs submission filed 
on 10/20/03 has been entered. 

2, Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kenneth R Horlick whose telephone number is 703-308- 
3905- The examiner can normally be reached on Monday-Thursday 6:30AM-5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 703-308-1119. The fax phone number for 
the organization where this application or proceeding is assigned is (703) 872-9306, 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703-308- 
0196. 




Primary Examiner 
Art Unit 1637 
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ALLOWED CLAIMS/ TJ 

1. (conreotly aflMnded) Arndbodofpredictzogthe^voluttocary 
potendal of A tmittBt mistaace gme cm 

p««p«riag ft mutaat mteta&oe geae ti^ 
{^icootype to a host cdly said prqwing ooin^^ 

sdecti oo m f a m Mkm w^f» aa^i frf pawui^ /^fffff aoilianoeaaiaal of the renatance 
phartftrupft ^mta pBnkal resifteiice ia ac^gvftd i a p eafla iu ft di the sodttaot reaistaiice gene either 
inclttdtqg two or loore aucteic add aiodiilGatlottt or eocodmg a mutant polypeptide inchidixtg 
tvm or xnoia ammo add mo^ficalioa^ aad 

detetmtiuiig whether the mataat miatafice gene ia like iy to evolve 
duoui^ two or more iodepea^iit tnutation evetkt^ ^^fbcrc each iddepeddctit tnutation event 
confers an «oihaiic«m(3it of the reaistaneefriheiiotype. 

2. (original) The tnediodaccotdhig to claim 1, wherein the mutant 
resistance gene encodes the mutant polypeptide, 

3« (erigtoal) ThemeaK>daix»rdi&gu>daim2, whermneacbof thetwo 
or more amioo acid modificatio&s ia selected ii)d^>aftdeQt}y fiom the group oonsistiog of 
additioiUp deleCioaa,siibstitutio(ns, dufflicatfoiifl; aadiearraQcements. 
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4. (previously presettted) Tbeisot^od according to claim 2, wbmin said 
dclcwQiniTig conipriSd$- 

iieaidfyisig two ormocomtititionft of the amtant resistance gae which affect 
tbe amino add aaqueoce of ihe mutant polypepdd«; 

ptropariag a first set of singly timtated reiictance gflM$«afiKof v/hich encodes 
a singly imitafied polypeptide ccmdiating of <^e of fbe two or diore aznuo add modificatiom 
of &e mutant polypeptide; 

inserting eadi of the fust set of asngly tmxtdted zesi^ce genc« individually 
into one of a first set of host odh; and 

aeiecdngoao or more of the fitat )el of ^zqily mutated tcdataoce genes whidi 
confer a $el«etti»le ephancemept of the losiatancc jrihenotype to tiie boat cells of the first set, 
wherein the absenco of any selected singly nnttated resistance ge&ea indicates that the mutant 
tesiaianee gene is unUkely to evolve ^ouc^ independeoi motatioiis* 

5. {origiDal} The method acooniing claim 4, wherein said selecting 

coQ^^tiseat 

introducukg the first set of heat odla onto a selection media and 
collecting iodividaa! host cells of d>e fixat set which grow on Ae selection 

media 

6. (origjbxal) The method accoiding to chdm 5> wherein the selection 
media comprises at least one antibiotic and the mutant resistance gene U an antibiotic 
resistance geoe. 

7. (original) Them^liodac»ordiiigtoda2m6,whemntheseiectioii 
media o(»npriaea a pluraiity of antibiotics. 
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8» (origiziAl} The method aooordtng to daim 5, wjberein the selccdoa 
mcdi* conqprisesBtloftstraesnHidralaaeoeaiid^ 
xtststaace gene. 

9* ((Migioal) Tbe uedsod eecocdixxs to ckim S, whertdn the selectioo 
loedia ocMEBprisee at leatt om aiit^^ 
ratftacice gene. 

10. (oii^&al) Ibemethod aco^ding t6 elaiin S, whereia the sdection 
medial cooqidces at lease one asitixBaltfiai agent and the mutant leeistance gene » aa 
antipnytozoal lasi&taiice gene. 



1 2« (ptevi<^usdy presented) The meOiod ecconUng to claim 4, fttrthar 

cotn{iri5xttg: 

modifysqg fbe sdected singly mutated mittanee ga^ whereiii said 
iiK^di^f^caiBpriaesiiitioducin^ mutation in the selected atsgly mutated 

resistance gene to prepare one or more doubly matsted resistance genes each of \vhlch 
csbcodes gdouMy mutated polypeptide; 

huortiQg eadi of Ito one or more doobly mutated resistaiiti^ genes indi vid ually 
into a second act of host cells; apd 

selecting one or more of thd doubly mutated resistance genes vM<ii confers a 
selectable enhancement of the resistance phenotype to flie host cella of the second aet 



13. O^^ously presented) The inedx>d acconilflg daim 1 2, wherein said 
adecting one or mcve of the dodsly mutated roalstanDe genes comprises: 

introducing U» boat cella of the second aet onto a selection media and 

coll acting die host odl a of the second aet itufaich t^w on the selection modi a. 
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15, (cuirently amcsxied) Ihfi m^Osod acoorcUng to claim Amber 

succession uniii C9A of ihe two or omm mutatioo« of die mtitttt m isunce geoe have been 
recr««tad|, iodlcatiiig fhat &e mutaal rcB\miaoe i^ene ift Kkely to evolve tbrou^ ukdepeodeot 

(oriai&Af) Tlkemedkod eccoidtfig lo cUsa 1, irfiercm cbe matait 
zesistanco gcoa includes two or more tmdctc madtficatioos* tiie two or more oudeic acid 
modifieatkms efleoHng ecxpcessiop of <acoMpo^p«pCide. 

17, (origiiial) llie method eooordiiig to deua 16, wbccem^^ 
nucleic eoid aodificadOios are pre$ent in a promoterntgioD of &e mutant resistance gene. 



18. ^ovtousiypteMnted) The method accocdinglooU^mly^wi^mb said 
prepanog conifnaes; 

^vidtj^ a resistance gene; 

introducing a jdural tty of mutations into the resiaconce gisne to produce a 

mutated rtsi s ta n ce geooi 

inaertiiitt Ihe mntated resistance gene iiuo e }K»st caU 

aetoctiiig tfie host cell vfai<jb esdn^its the atroQ^ 

isoiatiag the mutated resistanoe ecne fiom the seloded host cell; and 

zapeaUng at least one subsequeasr round of slid pcovidangp introducing, 

inserting^ selecting^ and isolating nntil ihe mutated resistance gene of a subsequent round 

^xtibits no further eabanceoMit of the resisuzice phetkotype relative to die mutated resistance 

gene of a preceding round. 

19. (original) The method aocordlsg to claim IS, wherein said iottodudng 
is carried out by DNAshufiQsng,enor-pfecoePCR, or cassette muugcoeais. 



Application/Control Number: 09/640,882 
Art Unit: 1637 



Page 6 



20* (<»i^mAl) Tb» meAod according to claim 19, wherttin sjdd mseftijckg b 

cflfiied mhy 

UgBiiDg ilie jttuiftnt resuumcd g6Ae xDto A pl^^ 

treatioig ihe bc^t cdl uodar oonditioiis effective to inoorpome the plafioiid into 

the host cell. 

21. (origioal) Tbo xneOiod aooardiagto claim 20, wheroEsaid treatiag is 
carried out by dectioporatioit 

22. OmseotlypftseatecO method aocordug to claim 20»whex^ the 
j>Iasmid is selected fiom <lie gmup ooiiri$ti:»g of pACSB» pACS62, and pACSE3. 

23* (ongjoat) Ilieiiietbodacooidmgtod 

24. (ounrciittyammded) Ainciliodofscreemiuadrugforanti-patbogaaic 
activity against a pafliogeo including a msxtm anti^pathogesuc resistance gflne, the ntctbod 
compriaiag: 

providix^ a host ceil comprimg * mutaat ami-ptthogeoic resistance gjetoe 
eifher inohidtiig two or moie nudaic add roodificatiODs or deeding a mutant and-pad>ogcfiic 
polypeptide which iixcicides two or more amino acid niodtficationa, wherein the mutant and- 
padiofieaie reaiatance gene or motant antx-padiogaoic pol>pcptide cooSm a selectable 
ad vaota^^ to tike Ikoat cell, the mutant anU«patbogoQic xcsiatance gcae having been prep ax ed 
by lOQoessive xooads of inutiigeaesis and sdection u mi l ■■ < te < n > where each of tiM rounda 
ccmteciAancemaotofttieiesijta^ 

f i to aw id and having been demonstmtad to be tikely to evolve dnough two or mora 
mdepeodem mutation events^ xrime each iodependent mucatiotL event confeca an 
enhancement of the leaiatattcepbeao^pe; 

gro^wing Ae host cdl on a aelection noedia compriaing a candidate drug or 
combinadons thereof acnd 

determising wijetbs the host ceU is capable of growing on the ^ecuon 
tnedia, wherein abseoce of host cell grawdi and/or pr6liferatioe indtcatea aotHMdtogcnic 
activity for (he candidate drog or ocnArinations tliereo£ 
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15. (pceWoosty presented) The mcth d aoootding to claim 24, wherdo 
said jffovidiQg the host cdl comprises: 

providing an ttnti-pttftogemc lAsiitaoce gene; 

ifilrcKiuciQg n {Surdity of mutalions into Am anti*pftthogcnic renstftiice gc&e to 
produco « zxnitftted md-pediogaDic tedattnco game; 

inscartiog ^ nrotated aoti-pattogcaio mUtaiuw geoe into a best ceU ; 

sdectiiig tfte host caH which odribits the fittoogest reaistaoce phenotype; 

isolatiDg the mutated resi$taiKe ^ne from the sdccted host oell; 

repeating said providizig» introducmg; insertisi; sdcctiiig, and Isolating until 
the mutated rosistaoce gene of a subaequeitt found exhibits no fittther eohanceoient of the 
tetistatkce phenotype rdativc to the mutated resi^ 

detenmoing whether ti&c x&utaat resistance gone is likdy to evolve tfarou£^ 
two 01 mora independent mutadon events^ where each independent mutation event confers an 
enhancement of the resistance phenotypc 

26. (orifi^nsl) Ute mediod aeoordh^ to daun 2S, wherein the mutant anti- 
pathogenic teristance gene indodea two or mom mid^e add modifications. 

27. (originaO The method accordhig to daim 26, wherein the ^vo or m(»e 
nuddo acid modificationf are present in a promoter region. 

28. (original) The medtiod acootding to chum 25» wherein die mutant anti* 
palhogcnio resistanoo gex^ eacodas the mutant and*pifi»^genic polypeptide. 

29. (original) Tlie mediod acoordsns to claim 25, wherein said introducing 
is cazrkd out by DNAahuCQlng»cm)rinonePCR» or cassette znutageneris. 

30. (previously presented) TbamediodftC)oofdtttgtoclaiin25,wdierehi 
said insetting is earned out by 

ligating the mutated ancti-patbog^c resistance gaae into a plasmid and 
treating the host cell under coiufitions efifoctxve to tzKXHporstc the plasmid Into 

the host ccH. 
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3h (onguial) th«in«ttKxiaooan}liigtactaim25.wberrinsaidte 

caiTiedotitby 

figadng Che mutant and-pathogedc x^svfim» geoo iato ft plasmd ana 
treating tbehost odl under conditions eCGKtive ca iitcorporate tbe pl«^d into 

die host ceil. 

32« (previously presented} TlL«]BethodactoicdifigtoQl«im30,>vber^ 
plasmid is selected bom the ffcyxp ooiwstiQg otpACSS. pACSE2» (uu) pACSES. 

33. (onvoftl) thdmediodBCconittg to claim 24, ^^rdn tbe host cc^ 
Escherichia eoB. 
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34. (orii^at) The metbodaceovdiiig to claim 24»wh«r«m aniii' 
piihotMlc veriitRDce gene md mutant asd-pathogemc xtsistinoe genes are sheeted &t»m (h 
goup comlsdng of G) mtibiotic mistwce gooe and n»Jti»t anlibfotic resistance g«Qe» (ii) 
sati-vixal mbt»ac» g«n* and mutsnt anti^vinl mtotaooe gecu^ 0\i^ ttsti-fung*2 reaistaace 
ecoe rod mutofU iiott-fim^ teaistai^ 

mutant anti-protozoal mistttnce gem. 

35. (origiDal) A infidiodofasflessiagtiM potential longevity of a 
anti-pathogMdc dnig comptisingi 

providing a xesistasice ge^e ttocoding a poiypqitufa whidi h ineffective 
i^ifist a candidate aati*pa^geolc dnig; 

intiodueing multiple miitstioti» info tfaeieaiataaoe gene to produce aidsutazit 
lesiatance gene vAdch encodes a mutMni polypeptide includtng two or more amino acid 
modlficatiOQap i^ereia fhe mutaot polypqrtide 1$ eJOfective against the candidate anti- 
patbogeoic drug; 

dctefiBaiwigfltearimmm^ the 
aetsvi^ of the candidate anti^paihogemc drug, wfaemn ttie greater^ muodmum mimber of 
mutatioaa, the greater i3az potentiii loogevity of the candidate antt-pafhogenic drug. 

36. (origioal) Tbc method according to claim 3S» whcrdn the resistance 
gene and mutant resistance gene are selected from the group consisting of 0) antibiotic 
resistance geae and mutant antibiotic resistance gene, <ii) aati*vtrat rcdstancc gme and 
mutant ami*viral reaistancc gcne» (tii) anti-fimgal resistance geoe and mutam anti«<ungal 
resistance gene, and (iv) asti-protozcal resistance geaac and mutant anli'^toiioal resistance 
g»e. 
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37. (origpiai) Theme6odiiooac^gtoclftim3S,wln«m 
is earned Out by Dt^shufiUxxg»mor-f^ or cassette mutBgeDcsis. 

said ifitroduciflf : 

ittsectb)igtto»£Utaiitra$tsta^ geoe bio ahost eel]; aod 
astiqaiiS ^wlkcU>er tbe host oell con survive vrtm gEOvna oq a sciectioD media 
eompdatngfhe candidate «mi»pattK>|^sic dm& wtiertb survive of the host ceU indicates that 
tbe nmtaot polypeptide is effective agmsst the ca&didate anti-potbogeauo drug. 

39* (ocigioal) Ttexnethodaccordiag to claim 3ft, >vheieia said 

carried out by 

ligatmg the mutant lesistance geoe Into a plasmid and 

txeatiagthebo^ ceU under cooditica^ eStoctlva to iooorpotate tbeplasmid into 

tbe host cell. 

40. (original) ITie method accofdisg to claim 39, wfaeiein said treating is 
earned out by electroporolioiL 

41. {origtoaO Tbe itiediodAC<»rding to daim 35, wheretntftid 
delerinbifaig eompriaes: 

fdcfitiiyiDg the two or moie emino acid modificatiofis of the mutant 

polypeptide; 

preporiiig a phindity of singly mutated resistance genes each of vdiicb encodes 
a aingly mutated polypeptide^ tfic ^iigily mutated polypeptide coosistfaig of one of the two or 
more amino acid modificationa of the matant polypeptide; 

fztfcrtmg each of Qie piiirality of aiogiy mutated tesistaoce ge&es indivkhialty 
into a fim set of host ceDa; and 

aasayiog whether any of the fiftt $et of host cells can survive when grown on a 
sdacdon media cooiprisiag the candidftte aoti^pathogeaic drug, wherein Survival of any of 
the fiiat set of boat cella indicatea ibiX a single mutado&M wtsA is tS\ that is required to 
overcome ibe efficacy of ihe candidat e anti^Tathogcoic dnig. 
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42. (orighiBl} The mechod accordiAg to clsdca 41, fonhcr oomprisiikg: 
modi<yi0^th sdected singly mutated ttsisua(xgciic3,wbeK^ 

modifying comprises introducing an additiortal mutation into each of the singly rnmated 
resistanco genea to prepare one or more doubly xDUfated reaastance genes each of which 
encodes e douUy mutaned polypeptide^ the doubly mutated polypeptide conaisting of two of 
the two or more modificattods of the mutant polypeptide; 

aecojEKl ttuertmg each of the one or more douUy mutated genes into a second 
set of host cdls; and 

aasayins whefher any of the seoood set of host cella can survive when grown 
on the selectioA media ooaDpiifiing ifae eandtdate anti-pafhogeaie drug, wherdn survival of 
any of the host cdRs indicates that two mtttational events are all that is required to waxome 
file efficacy of the candidate anti-padnogenic drug. 

43. (origioal) Tbeosethodaoooidmgtodatfli42yfiiithercompria^ 
option^yTcpeatins the steps of modifying, second inaertinSt ead assaying in 

succession until each of the mutations of the mutant resistance gene have treea recreated, 
iadicetit!^ that eadi of live two ormore amino acid modificatioas of the mutant polypeptide 
are required to ovoroozne the efficacy of the candidate anti-pathogoiic drag. 



